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DEVELOPMENT OF A REMOTE CONTROL SYSTEM FOR PORTABLE LIBS
Abstract: $QDO\VLVRIWKHVRLOFKHPLFDOFRPSRVLWLRQLVRIIXQGDPHQWDOLPSRUWDQFHIRUWKHVWXG\RIFXUUHQWLVVXHV
VXFKDVFDOFXODWLRQRIFDUERQVWRUDJHQXWULHQWVDQGFRQWDPLQDQWVDQDO\VLV7KHVWDQGDUGPHWKRGIRUVRLODQDO\VLV
LVPDGH JHWWLQJ UDQGRP VDPSOHV IURP DQ DUHD DW GLIIHUHQW GHSWKV DQG VHQGLQJ WR D ODERUDWRU\ IRU HOHPHQWDO
GHWHUPLQDWLRQ XVLQJ DQDO\WLFDO WHFKQLTXHV OLNH SRWHQWLRPHWU\ WLWUDWLRQ FDORULPHWU\ ,&3 &+1 DQG DWRPLF
DEVRUSWLRQ7KHSUREOHPLVWKDWWKLVFKDUDFWHUL]DWLRQUHTXLUHVPRUHWLPHEHFDXVHVDPSOHSUHSDUDWLRQDQGJHQHUDWHV
FKHPLFDOUHVLGXH/DVHU LQGXFHGEUHDNGRZQVSHFWURVFRS\NQRZQE\WKHDFURQ\P/,%6 LVD WHFKQLTXHZKLFK
PD\HVWLPDWHLQUHDOWLPHWKHHOHPHQWDOFRPSRVLWLRQRIVDPSOHVRIVROLGVOLTXLGVDQGJDVHV%HLQJ/,%6DQRSWLFV
VSHFWURVFRS\LWKDVWKHFDSDELOLW\LQPDNLQJVRLOPHDVXUHPHQWVin situ,QWKLVSURMHFWZDVGHYHORSHGDUHPRWH
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1. Introdução
$DQiOLVHGDFRPSRVLomRGRVRORpGHIXQGDPHQWDOLPSRUWkQFLDSDUDRHVWXGRGHSUREOHPDVDWXDLVFRPR
SRUH[HPSORFiOFXORGHHVWRTXHGHFDUERQRDQiOLVHGHQXWULHQWHVHFRQWDPLQDQWHV2VQtYHLVGHFDUERQRQRVVRORV
GDÀRUHVWD$PD]{QLFDHDDYDOLDomRGHVHXFRPSRUWDPHQWRGLQkPLFRVREGLIHUHQWHVXVRVGRVRORHFHQiULRVFOLPi-
WLFRVUHSUHVHQWDXPDiUHDGHSHVTXLVDHPSOHQDH[SDQVmR6&+0,'7HWDO
1RHQWDQWRPXLWRVGRVHTXLSDPHQWRVFRPXPHQWHXWLOL]DGRVQDVWpFQLFDVGHUHIHUrQFLDSDUDDQiOLVHHOH-
PHQWDUGRVRORFRPRSRUH[HPSOR,&3&+1HDEVRUomRDW{PLFDVmRJUDQGHVIHLWRVSDUDXVRHPODERUDWyULR7DLV
HTXLSDPHQWRVQHFHVVLWDPGHUHDJHQWHVJHUDPUHVtGXRVTXtPLFRVHGHPDQGDPXPDJUDQGHTXDQWLGDGHGHWHPSR
SDUDID]HUHPWDLVPHGLGDV'HVVHPRGRRVFLHQWLVWDVGHVRORGHPDQGDPSRULQVWUXPHQWDomRTXHYLDELOL]HPHGLGDV
HPODUJDHVFDODGHPRGRSUiWLFRHUiSLGRSDUDFRQIHFomRGHPDSDVGHDF~PXORGHFDUERQRPDLVSUHFLVRVDQiOLVH
GHPDFURQXWULHQWHVFRPRQLWURJrQLRIyVIRURHSRWiVVLRHLGHQWL¿FDomRGHFRQWDPLQDQWHV
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$WpFQLFD/,%6(VSHFWURVFRSLDGHHPLVVmRySWLFDFRPSODVPDLQGX]LGRSRUODVHUpXPDWpFQLFDTXH
SHUPLWHDYDOLDUHPWHPSRUHDODFRPSRVLomRHOHPHQWDUGRVROR/Ï3(=HWDO(VWHPpWRGRYHPVHWRUQDQGR
FDGDYH]PDLVFRQKHFLGRGHYLGRDRIDWRGHSRVVLELOLWDUXPDDQiOLVHHOHPHQWDUGHIRUPDUiSLGDHYHUViWLOFRPSRX-
FDRXQHQKXPDSUHSDUDomRGDVDPRVWUDV+(51È1'(=8PHTXLSDPHQWRFRQYHQFLRQDO/,%6GHEDQFDGD
pIRUPDGRSRUODVHUHVSHFWU{PHWUROHQWHVDSURSULDGDV¿EUDVyWLFDVHXPVLVWHPDGHDTXLVLomRGHGDGRVFRQWUROH
HVLQFURQL]DomRFRPRLOXVWUDD)LJXUDDEDL[R
)LJXUD(VTXHPDGHXPVLVWHPD/,%6GHEDQFDGDFRQYHQFLRQDO
(QWUHWDQWRDSHVDUGR/,%6SRVVXLUYDQWDJHQVSRUVHUPDLVUiSLGRHSUHFLVDUGHSRXFRRXQHQKXPSUH-
SDURGHDPRVWUDXP/,%6FRQYHQFLRQDOFRQWLQXDVHQGRLQYLiYHOSDUDFDPSRGDGRVHXWDPDQKRHQHFHVVLGDGHV
HQHUJpWLFDV$VVLPH[LVWHDQHFHVVLGDGHGDFULDomRGHXPHTXLSDPHQWRTXHXQDWRGDVDVYDQWDJHQVGR/,%6FRP
DSRVVLELOLGDGHGHVHOHYDUDWpFQLFDDFDPSR
2. Materiais e Métodos
2.1. Sistema LIBS
26LVWHPD/,%6XWLOL]DGRQHVWHSURMHWRIRLR3RUWD/,%66WHOODU1HW(OHpFRQVWLWXtGRGHXPODVHU
1G<$*SXOVDGR.LJUH0.XPHVSHFWU{PHWUR(33/56WHOODU1HW,QFFRPIDL[DHVSHFWUDOGHGHWHFomR
GHQPjQPHUHVROXomRySWLFDHPWRUQRGHQPXPPyGXORGHGLVSDURXPFRQMXQWRGH¿EUDVySWLFDV
HXPDEDWHULDSDUDVXVWHQWDURVLVWHPD6HXFRQWUROHSHORFRPSXWDGRUEHPFRPRWUDQVIHUrQFLDGHGDGRVpIHLWR
DWUDYpVGHXPDSRUWD86%
2.2. Minicomputador
'LIHUHQWHPHQWHGR/,%6GHEDQFDGDRVLVWHPDSRUWiWLOGHYHSRVVXLUXPDPDLRUH¿FLrQFLDHQHUJpWLFD
GHYLGRDRIDWRGHHVWDUGLVWDQWHGHXPDIRQWHFRQVWDQWHGHHQHUJLD,VVRJHUDXPDGHPDQGDSRUHTXLSDPHQWRVFRP
PHQRUFRQVXPRGHHQHUJLDWDQWRRVODVHUVHHVSHFWU{PHWURVTXDQWRRFRPSXWDGRUTXHFRQWURODRVLVWHPDLQWHLUR
3DUDHVWHSURMHWRIRLXWLOL]DGRXPPLQLFRPSXWDGRU5DVSEHUU\3LSRUTXHVW}HVHQHUJpWLFDVHSHODTXDQWLGDGHGH
SRUWDVGLJLWDLVSDUDFRQWUROHGHGLVSRVLWLYRV25DVSEHUU\ 3LpXPPLQLFRPSXWDGRUGHFXVWREDL[RHQWUHD
GyODUHVFRPDFDSDFLGDGHGHURGDUXPVLVWHPDRSHUDFLRQDO/LQX[FRPGLPHQV}HVGHPPGHFRPSULPHQWRH
PPGHODUJXUDFRQVXPRGHDSUR[LPDGDPHQWH:ZDWWHDOLPHQWDomRGH9YROWV
2.3. Controle remoto
1RVLVWHPD/,%6GHEDQFDGDDVPHGLo}HVVmRIHLWDVGLUHWDPHQWHSHORRSHUDGRU(QWUHWDQWRQRVLVWHPD
SRUWiWLOLVVRQmRpSRVVtYHOGHYLGRDQmRXWLOL]DomRGHGLVSRVLWLYRVGHLQWHUIDFHKXPDQDPRQLWRUWHFODGRPRXVH
HWF8PDSURSRVWDGHPRQWDJHPGRVLVWHPDpDSUHVHQWDGDDEDL[R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)LJXUD'LDJUDPDVLPSOL¿FDGRGHXPVLVWHPD/,%6SRUWiWLO
8WLOL]DQGRXPDGDSWDGRUGHUHGH:L¿pSRVVtYHOID]HUR5DVSEHUU\3LVHFRQHFWDUQDPHVPDUHGHTXHXP
FRPSXWDGRUGHDQiOLVH'HVVHPRGRRRSHUDGRUDSHQDVHQYLDXPVLQDOSDUDRVLVWHPDUHPRWRTXHUHDOL]DWRGRR
SURFHVVRGHPHGLomRHUHWRUQDRVUHVXOWDGRV1HVVHDUUDQMRRODVHUHVSHFWU{PHWURH5DVSEHUU\3LVmRDOLPHQWDGRV
SRUPHLRGHEDWHULDV
3. Resultados e Discussão
&RPRVLVWHPDPRQWDGRFRQIRUPHLOXVWUDGRQD)LJXUDFRQ¿JXUDPRVRVLVWHPDGHPRGRDID]HUPHGL-
o}HVUHPRWDPHQWH8WLOL]DQGRRGULYHUGRHVSHFWU{PHWURSDUD/LQX[5(+0GHVHQYROYHPRVXPSURJUDPD
QDOLQJXDJHP&SDUDDTXLVLomRGDVPHGLGDV
3DUDRFRQWUROHGRODVHUXWLOL]DPRVXPDGDV*3,2*HQHUDO3XUSRVH,QSXW2XWSXWGLVSRQtYHLVQR5DV-
SEHUU\3LSDUDDFLRQDUXPUHOrHID]HURGLVSDUR3RUPHLRGDELEOLRWHFD:LULQJ3LLPSOHPHQWDPRVHVVDIXQFLRQD-
OLGDGHQRQRVVRVRIWZDUHREWHQGRXPVLVWHPDTXHWDQWRDTXLVLFLRQDRVLQDOTXDQWRFRQWURODRODVHUWDOTXDOXP
VLVWHPD/,%6GHEDQFDGD
3RU~OWLPRIRLGHVHQYROYLGRXPSURJUDPDHP3\WKRQSDUDVHUH[HFXWDGRWDQWRQRFRPSXWDGRUUHPRWR
FKDPDGRGHmódulo clienteTXDQWRQR5DVSEHUU\3LFKDPDGRGHmódulo servidor2PyGXORFOLHQWHSHUJXQWD
DRXVXiULRDOJXPDVLQIRUPDo}HVFRPRQRPHGDDPRVWUDQ~PHURGHWLURVHLQWHUYDORGHWHPSRHQWUHWLURV WDLV
GDGRVVmRHQYLDGRVSRU:L¿SDUDRPyGXORVHUYLGRUTXHID]DVPHGLGDVGHDFRUGRFRPRVSDUkPHWURVSDVVDGRVH
SRU¿PUHWRUQDRVHVSHFWURV(VVHVHVSHFWURVUHFHELGRVVmRDEHUWRVSHORPyGXORFOLHQWHTXHH[LEHDPHGLGDQDWHOD
SDUDRXVXiULR8PDPHGLomRHPXPDSODFDGHDOXPtQLRFRPFLQFRWLURVSRGHVHUYLVXDOL]DGDQD)LJXUD
)LJXUD0HGLomRHIHWXDGDFRPRVLVWHPD/,%6SRUWiWLO
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4. Conclusões
1HVWHWUDEDOKRIRLGHVHQYROYLGDXPDPHWRGRORJLDSDUDDX[LOLDUQDSRUWDELOLGDGHGDWpFQLFD/,%6ID]HQGR
WRGRRFRQWUROHGHPHGLomRUHPRWDPHQWH7DOVLVWHPDIRLGHVHQYROYLGRXWLOL]DQGRXPPLQLFRPSXWDGRU5DVSEHUU\
3LH[HFXWDQGR/LQX[HVRIWZDUHVGHVHQYROYLGRVHP&H3\WKRQGHWDOPRGRTXHWRGRRVLVWHPDGHFRQWUROHXWLOL]D
DSHQDVIHUUDPHQWDVJUDWXLWDV&RPRVLVWHPDDTXLGHVHQYROYLGRIRLSRVVtYHOID]HUPHGLo}HVjGLVWkQFLDREWHQGR
DXWRPDWLFDPHQWHRVHVSHFWURV/,%6SDUDDQiOLVHGHXPDDPRVWUDGHDOXPtQLR+DYHQGRXPDPDLRUUREXVWH]GR
DSDUDWRPHFkQLFRHySWLFRHVSHUDVHSRGHUID]HUPHGLGDVHPVRORFRPSUHFLVmRGHWDOPRGRTXHHVVDWpFQLFD
SRVVDVHULQFRUSRUDGDHPXPURE{FDSD]GHHIHWXDUPHGLo}HVHPJUDQGHVUHJL}HV
(VVDLQVWUXPHQWDomRpXPLPSRUWDQWHSDVVRQRVHQWLGRGHVHID]HUFDUDFWHUL]Do}HVSUHFLVDVDFHUFDGHXP
WHUUHQRHVSHFt¿FRGHIRUPDUiSLGDDEDL[RFXVWRHHFRORJLFDPHQWHIDYRUiYHOSDUDFiOFXORGHHVWRTXHGHFDUERQR
LGHQWL¿FDomRHTXDQWL¿FDomRGHQXWULHQWHVFRQWDPLQDQWHVHRXIHUWLOL]DQWHVDOpPGHRXWUDVDSOLFDo}HVDVHUHP
GHVHQYROYLGDV
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